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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 



Response to Arguments 

1. Applicant's arguments, see pages 9-19, filed February 28, 2008, with respect to the 
rejection(s) of independent claim(s) under 103(a) have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of the addition of Clark (US 6,174,285 Bl) (paragraph 7 
in italics below). 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1, 2, 9-13, 17, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Drummond (US Patent 6,628,743 Bl) in view of Devito (US Patent No. 5,421,331) in view of 
Clark (US 6,174,285 Bl). 

4. Drummond discloses a method for acquiring and analyzing cardiac data of a patient in 
which a cardiac 3D dataset (from any well known medical scanner such as a CT with a detector 
array, radiation source and a workstation coupled to a computer) is received and is processed by 
various algorithms, one being a region growing algorithm, to determine a volume of a ventricle 
of a heart. This volume rendering can be done at any specified phase of the cardiac cycle (which 
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to process the volume at any of the specified phases, a selection of the phase must first be 
received). This volume rendering is one of the cardiac datasets that are collected to use to help to 
diagnose the heart for heart diseases such as myocardial perfusion analysis (abstract, col. 1 line 
46-53, col. 3 line 13-50, col. 5 line 16-21, col. 9 line 46-57). 

5. What Drummond does not disclose is calculating at least one of a short axis or long axis 
without user intervention. Drummond does disclose depicting short axis and long axis images, so 
to depict these images the short and/or long axis must be known. This might be done, for 
example if the diagnosis of the heart consists of a myocardial perfusion analyses. In myocardial 
perfusion analyses it is conventional practice to reference the position of a tissue region to the 
long axis of the left ventricle. Devito discloses that to automate this process would improve the 
diagnostic utility of a myocardial perfusion study, so therefore it would be obvious to one skilled 
in the art to combine Devito with Drummond in order to further the diagnostic utility of 
Drummond by determining the long axis without user intervention through Devito (Devito, col. 1 
line 31-47). 

6. Devito discloses automatically identifying the long axis of the left ventricle to improve 
the diagnostic utility of a myocardial perfusion study from a 3D dataset (col. 1 line 44-47) with a 
program that runs on a computer. The computer does this by first identifying the entire heart 
from the 3D image data and segments out the left ventricle by reconstructing a set of transverse 
slices of it. A representative slice of the left ventricle is then selected and a first estimate of the 
long axis is determined. The computer then identifies and constructs line segments from the local 
maxima and local minima. The resulting line, element 44 of fig. 6, shows the first estimate. The 
second estimate is then taken by using the calculated maxima and minima to determine points in 
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which to fit a line through their centers for the second estimate of the long axis (col. 4 line 48- 
col. 5 line 40). 

7. Neither Drummond nor Devito discloses the new claim limitations of selecting a layout 
for displaying views and automatically producing a set of images based on the 3D dataset and 
the selected layout. However this would be obvious to one skilled in the art to do and add such as 
disclosed by Clark. Clark discloses a system that acquires 3D images of the heart. A user selects 
a set of preset anatomical views (selecting a layout) that they want to be displayed. The 
processor then automatically produces the 3D images of the anatomical view and displays them. 
It would be obvious to add and combine Clark with Drummond and Devito in order to further 
the utility of the patents so to speed the process of producing the images of the desired region of 
interest and allow for a more real time view. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Drummond in 
view of Devito in view of Clark as applied to claim 1 above, and further in view of US 
Publication No. 2003/0153823 Al (herein referred to as Geiser). Geiser discloses that the long 
axis of a heart can include the aorta and the atrium as well as the ventricle (paragraph 0027). 
Therefore it would be obvious to one with ordinary skill in the art at the time of the invention to 
segment out the atrium and aorta along with the left ventricle as the area to be identified, the long 
axis, could includes areas of the aorta and atrium. It would be obvious to one skilled in the art at 
the time of the invention to combine Geiser with Drummond and Devito to further the utility of 
determining the long axis. 
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9. Claims 4-8, 14-16, 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Drummond in view of Devito in view of Clark as applied to claims 1 and 12 above, and 
further in view of US Patent No. 6,217,520 Bl (herein referred to as He). It would be obvious to 
one with ordinary skill in the art at the time of the invention to combine He with Drummond and 
Devito as the inventions are to the same art of automatic extraction of an object of interest from 
the heart and would make Devito more useful by producing an accurate border of the heart. 

10. Claims 4 and 14: He discloses that the images can be taken at the end of diastole period, 
which would be close to 75% of an R to R interval (col. 7 line 54-57). 

1 1 . Claim 5, 6, 15, and 19: He discloses that it is well known in the art to use an axis of 
inertia to estimate the long axis. This is done through calculating the axis of least second 
momenta which is the axis of least inertia (col. 6 line 40-67). So although Devito discloses 
determining the first estimate by using local maxima and local minima, it would be obvious to 
use any type of estimate of the long axis such as an estimate using the axis of inertia. As for 
selecting a right extremity point as the first point for the second estimate, the right most point 
depends on the orientation of the heart and the image. If the image of the slice is viewed as the 
heart is orientated, with the open u part (where the aorta and atrium connect above the ventricle) 
at the top, the midway point of the line connecting the ends of the maxima (element 52 of fig. 8) 
is the right extremity point. 

12. Claims 7, 8, 16, and 20: Devito et al. discloses that after the centerline is determined, it 
is known that the long axis lies in a plane that includes this centerline. This plane is 
perpendicular to the transverse slice and so the image is resliced along the determined plane, 
resulting in sagittal slices. The selected sagittal slice used would have the center of inertia for 
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that point must lie along the long axis. The centerline of the new slice is then estimated and this 
new long axis estimate is combined with the transverse long axis estimate to determine the long 
axis location (col. 5 line 58-col. 6 line 27). 



Conclusion 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JACQUELINE CHENG whose telephone number is (571)272- 
5596. The examiner can normally be reached on M-F 10:00-6:30. 

14. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on 571-272-4956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

15. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Brian L Casler/ 

Supervisory Patent Examiner, Art Unit 
3737 

JC 
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